Organizations and businesses strive towards excellence, and solutions to problems are based mostly on judgment and experience. However, increased competition and consumer demands require that the solutions be optimum and not just feasible. Theory leads to algorithms. Algorithms need to be translated into computer codes. Engineering problems need to be modeled. Optimum solutions are obtained using theory and computers, and then interpreted.
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Preface

Overview
The book deals with a variety of optimization topics in a manner that integrates theory, algorithms, modeling, and computer implementation. Many solved examples reinforce this pedagogy along with end-of-chapter problems, in-house source codes on multiple platforms, examples showing how to use off-the-shelf optimization software, and a solutions manual for the instructor. The variety of topics dealt with enables the book to be used as a text in engineering optimization in mechanical, aerospace, civil, industrial, chemical, electrical, and architectural engineering departments, at the graduate or senior-undergraduate level. The book can also serve as a learning resource for practising engineers. The book deals with a variety of optimization problems: unconstrained, constrained, gradient and non-gradient techniques, duality concepts, multiobjective optimization, linear, integer, geometric and dynamic programming with applications, and finite element or simulation-based optimization. Use of both in-house codes and off-the-shelf software that includes MATLAB optimization toolbox routines and the Excel Solver optimizer, are presented in detail. Through solved examples, problem-solving strategies are presented, such as for handling problems where the number of variables depends on the number of discretization points in a mesh, and on handling time-dependent constraints. Chapter 8 deals exclusively with handling multiple conflicting objectives.
The development of the software, which parallels the theory, has helped to explain the implementation aspects in the text with greater insight and accuracy. Students have integrated the optimization programs with simulation codes in their theses. The programs can be tried out by researchers and practicing engineers as well. Programs have been developed in Excel VBA, MATLAB, Java Script, and Fortran. A battery of methods and codes are thus available. This leads to effective solution of problems since no single method can be successful on all problems.
New Features and Improvements in this Third Edition
In this new edition, certain topics have been expanded, and pedagogy has been enhanced via addition of solved examples and end-of-chapter problems.
• In the earlier edition, the genetic algorithm (GA) was developed in Chapter 7 on multivariable problems. Now, the GA has been explained starting in Chapter 2 on optimizing single-variable non-unimodal functions. This makes it easier for the student to understand the associated theory, computer code development and problem solving. GA for solving traveling salesman and other combinatorial problems has been added in Chapter 7 on search methods, and development of a GA with computer code for generating a Pareto curve has been added in Chapter 8 on multiobjective optimization.
• Earlier, in Chapter 4 on linear programming, methods included the TableauSimplex, Revised-Simplex, Dual-Simplex and Interior methods. Now, a CrissCross method has been added. This is based on a Primal-Dual scheme.
• A solved example involving an optimal control problem has been added in Chapter 5 on constrained nonlinear problems. This is useful in solving a variety of problems in mechanical and chemical engineering. The solved example on an impact absorber has been retained, as this illustrates in detail the handling of time-dependent constraints.
• An extended interior penalty method has been added to Chapter 6 on penalty and dual methods.
• Chapter 8 on multiobjective optimization has been significantly revised. As noted above, a GA procedure and code has been developed to generate the Pareto front. Detailed solved examples have been added, such as on selecting a resort for a springbreak vacation with conflicting criteria relating to price, distance to the beach and star-rating. The preference function method via conjoint analysis has been vastly revised and expanded. The resort selection optimization problem has been solved by min-max, weighted-sum and preference function approaches to give a clear idea to students as to how these methods can be applied and on interpreting the results. Endof-chapter problems reinforce these methods. Further, details with a solved example have been added to explain the goal-attainment approach.
• A boundary value problem, involving optimal boundary heat control in order to maintain as uniform a temperature as possible within the region, has been added in Chapter 12. This illustrates how optimization can be used in conjunction with a simulation code to solve Poisson's equation. The example problem itself may be relevant in food processing.
• The in-house codes have now also been developed using JavaScript language.
Thus, available platforms for the software accompanying this text are JavaScript, MATLAB, Fortran and Excel VBA. The computer programs are provided on the website: www.cambridge.org/Belegundu3ed
